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he types and severity of complications associated with
nterscalene brachial plexus block anesthesia: Local
nd national evidence
im R. Lenters, MD,a Joanna Davies, MBBS, FRCA,b and Frederick A. Matsen III, MD,a Seattle, WA
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nterscalene brachial plexus block is a commonly used
nesthetic. However, substantial complications can be
ssociated with its use. Our study included 15 years
f data from a local medical center and 3 decades of
ecords from the national American Society of Anes-
hesiology Closed Claims Project. The hospital had 27
eripheral neurologic injuries, 3 central nervous sys-

em complications, 6 respiratory complications, and 5
ardiovascular complications. Of these complications,
4 were still present at the most recent follow-up, some
ausing major compromise of the patient’s comfort and
unction. All central blocks, local toxicities, and respira-
ory complications resolved. In the hospital series, more
xperienced anesthesiologists tended to have lower com-
lication rates. The American Society of Anesthesiology
losed Claims database had 20 peripheral neurologic

njuries, 10 respiratory complications, 5 central nervous
ystem complications, 4 deaths, 2 emotional distur-
ances, and 1 other unknown event. Of the complica-

ions, 19 were described as permanent. Interscalene bra-
hial plexus block can be accompanied by substantial
nd disabling complications, especially when adminis-

ered by less experienced anesthesiologists. (J Shoulder
lbow Surg 2007;16:379-387.)

nterscalene brachial plexus block (ISB) is frequently
sed for shoulder surgery. It can be associated with
horter stays in the post-anesthesia care unit, less
ostoperative pain and narcotic usage, less nausea,
rom the Departments of aOrthopaedics and Sports Medicine and

bAnesthesia, University of Washington Medical Center.
eprint requests: Frederick A. Matsen III, MD, Department of Or-
thopaedics and Sports Medicine, University of Washington Med-
ical Center, 1959 NE Pacific St, Box 356500, Seattle, WA
98195 (E-mail: matsen@u.washington.edu).
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ewer unplanned hospital admissions, and shorter
ospital stays.9,12,16,22,33,38,47 Furthermore, the tech-
ique has been described as safe and effective, es-
ecially when performed in a dedicated setting with
xperienced hands.3,7,10,11,25,27,30,33,37,40 “Suc-
essful” blocks have been reported in 87% to 100%
f cases when performed by anesthesiologists who
outinely use this technique.7,19,28,37,45 However, the
ublished literature does not emphasize the type and
everity of adverse outcomes that may accompany
SB when this method is applied in the general prac-
ice of anesthesiology.

This report uses the data from a local medical
enter staffed by general anesthesiologists and from a
ational database of closed malpractice claims to
lluminate the nature and severity of complications
hat may accompany ISB when practiced in settings
utside centers expert in this technique. This informa-

ion will enable surgeons, anesthesiologists, and pa-
ients to be aware of the possibility of the substantial
nd enduring complications that may accompany ISB.

ATERIALS AND METHODS

ata from a local medical center
As an example of a general anesthesiology practice, we

elected a local medical center where blocks were per-
ormed by general anesthesiologists. After obtaining insti-
utional review board approval, we reviewed the records of
atients who had complications associated with the use of

SB at this medical center. These patients were identified by
search of the orthopaedic department’s morbidity and
ortality records from January 1994 to January 2005 and

he anesthesia department’s continuous quality improve-
ent records between January 1990 and January 2005.
ll orthopaedic cases with an adverse outcome, even minor
omplications requiring no treatment, were included in the
rthopaedic morbidity and mortality database. Anesthesia
omplications, including any patient injury, major change
n anesthesia plan, or unanticipated anesthesia problems,
ere included in the anesthesiology continuous quality
mprovement database. Each complication was counted

379
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nly once, even if it was identified in both the orthopaedic
nd anesthesiology databases. After identification of sub-

ects, medical records were reviewed to collect data regard-
ng the nature and duration of the complication, the nature
f the surgery, and the technique of ISB. Complications
ere classified as related to (1) peripheral nerve function,

2) respiratory function, (3) central nervous system (CNS),
r (4) cardiovascular function. Complications that had not
esolved with more than 6 months of follow-up were desig-
ated as chronic.

From January 1994 to January 2005, the interval for
hich both orthopaedic and anesthesiology data were
vailable, 3,172 interscalene blocks were administered at

he medical center. For those anesthesiologists who encoun-
ered a complication, we were able to recover the total
umber of blocks that they had performed during the time
eriod under study. The complication rate was then compared
ith the number of blocks performed by each anesthesiologist.

ata from a national database
The American Society of Anesthesiology (ASA) Closed

laims Project is a structured evaluation of adverse anes-
hetic outcomes obtained from the closed claims files of 35
S professional liability insurance companies.13,26 The
atabase collects information from cases that have resulted

n litigation and provides a forum in which to report the
ata. We searched this database for adverse events related

o the administration of ISBs over the last 3 decades.
omplications were again classified as related to (1) pe-

ipheral nerve function, (2) respiratory function, (3) CNS, or
4) cardiovascular function. Additional data collected in-
luded information regarding severity and persistence of
dverse events and the timing of appearance of the com-
lication. Data regarding ASA class, a stratification of risk
f general anesthesia, were also collected.

ESULTS

ata from a local medical center

We identified 41 patients with complications asso-
iated with ISB performed between January 1991
nd February 2005. Specific data were not available
n the training, experience, and complication rate of
ach of the different anesthesiologists responsible for
hese 41 patients. There were 27 peripheral neuro-
ogic, 3 CNS, 6 respiratory, and 5 cardiovascular
omplications (Table I). Anesthetic toxicity was the
ikely cause of all 5 cardiovascular events and 1 of
he CNS events (case 29). Of these complications, 35
ccurred from January 1994 to January 2005, during
hich time 3,172 interscalene blocks were per-

ormed, for an estimated complication rate of 1.1%.
Some complications were persistent, and many

ere serious and disabling (Table I). Of the 27 pe-
ipheral neurologic events, 11 (3 brachial plexopa-
hies, 2 C6 nerve palsies, 2 radial nerve palsies, 1
ateral/posterior cord injury, 1 cervical plexopathy, 1
rolonged recurrent laryngeal nerve palsy occurring

ith prolonged Horner’s syndrome, and 1 median d
eurapraxia) had recovery of normal function at a
ean of 202 days (range, 10-760 days); 4 of these
1 neurologic deficits persisted for more than 6
onths before recovery (cases 5, 6, 14, and 25).
ersistent deficits were present in 14 patients (3 upper
runk injuries, 3 musculocutaneous nerve palsies, 3
5/6 palsies, 2 brachial plexopathies, 1 posterior
ord neurapraxia, 1 ulnar nerve palsy, and 1 radial
erve palsy) at a mean of 176 days (range, 17-416
ays); only 5 of these 14 unresolved peripheral neu-
ologic deficits (0.16% incidence) had more than 6
onths of follow-up and were considered chronic

cases 1, 2, 7, 17, and 26). There were no data
egarding recovery of peripheral neurologic function
n 2 patients (1 upper trunk palsy and 1 C5/6
ensory loss). The 3 CNS complications (2 central
locks with paralysis and apnea requiring intubation
nd 1 tonic-clonic seizure) resolved by the following
ay with no long-term sequelae. The respiratory com-
lications (3 pneumothoraces, 2 prolonged phrenic
erve palsies, and 1 pulmonary edema) resolved by a
ean of 12 days (range, 2-37 days) with no long-

erm effects. Of the 5 cardiovascular complications, 3
1 bundle branch block with tachycardia, 1 arrhyth-
ia, and 1 premature ventricular contraction) resolved
ither the same day or the next day. The patient with a
yocardial infarction had resolution of anteroinferior
all motion abnormality, ST-segment depression in

eads V3 and V4, and T-wave inversion in leads V3
hrough V6 on the same day. A cardiac catheterization
erformed the next day demonstrated no coronary ar-

ery disease. There were no data regarding recovery for
of these cardiovascular events (arrhythmia).
We present 4 cases demonstrating the potential

everity and permanence of complications of inter-
calene blocks in the local hospital series.

Case 1. A 45-year-old man elected to have an
pen cuff repair under an interscalene block, which
as performed without the use of a nerve stimulator.
aresthesias were elicited during the block. After
urgery, he had persistent atrophy and weakness of
he anterior deltoid, as well as paresthesias radiating
nto the thumb and index finger after surgery. Electro-
yography (EMG) demonstrated neurologic injury in

he fifth and sixth cervical nerve distributions. The
atient’s deficits had not resolved at his 1-year follow-
p, when he relocated across the country.

Case 2. A 53-year-old man underwent a shoulder
emiarthroplasty for osteoarthritis. An ISB was admin-
stered with a 22-gauge simplex needle and a nerve
timulator after a triceps twitch was elicited at 0.3
A. The patient was given 40 cm3 of 0.375% bupiv-
caine with 1:200,000 epinephrine. He felt dia-
horetic and warm and had nausea during place-
ent of the block. Although no abnormalities were
etected during his hospital stay, weakness of the

eltoid, external rotators, and biceps brachii was
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able I Complications of ISB at a local medical center

Case
No. Complication Surgery

Recovery
(d)*

Last
follow-up

(d)†

No Follow-up
data

available

Peripheral neurologic
1 C5/6 palsy Open RTC debridement, biceps tenodesis 360
2 Upper trunk injury TSA 405
3 Brachial plexopathy Open anterior and posterior Bankart repairs 27
4 Posterior cord neurapraxia Shoulder hemiarthroplasty and LOA 17
5 Lateral/posterior cord injury Open reduction for chronic dislocation, subscapularis

repair
336

6 Brachial plexopathy Open RCR 409
7 Brachial plexopathy Open Bankart 398
8 Cervical plexopathy TSA 129
9 C6 palsy Revision open Bankart 83

10 Persistent Horner’s
syndrome/hoarseness

Open Bankart 24

11 C6 palsy Anterior glenoid bone graft 10
12 C5/6 sensory loss Unknown 1
13 Upper trunk palsy Hemiarthroplasty 1
14 Brachial plexopathy Open Bankart 305
15 C5/6 palsy TSA 45
16 C5/6 palsy TSA 179
17 Brachial plexopathy Open RCR 266
18 Upper trunk injury Hemiarthroplasty, nonprosthetic glenoid arthroplasty 18
19 Upper trunk injury Revision hemiarthroplasty 39
20‡ Radial nerve palsy Revision TSA 24
21‡ Ulnar nerve palsy Open RCR 86
22‡ Musculocutaneous nerve palsy Open Bankart, interval closure 62
23‡ Musculocutaneous nerve palsy Open Bankart 62
24‡ Radial nerve palsy Revision hemiarthroplasty 115
25‡ Median neurapraxia Open Bankart 760
26‡ Radial nerve palsy Revision hemiarthroplasty, humeral cerclage 416
27‡ Musculocutaneous nerve palsy Hemiarthroplasty 112

CNS
28 Central block Revision TSA 1
29 Tonic-clonic seizure Revision hemiarthroplasty 0
30 Central block Shoulder arthroscopy 1

Respiratory
31 Phrenic nerve palsy (persistent)/

intractable hiccups
Arthroscopic RCR, open ORIF for bony Bankart 37

32 Pneumothorax Coracoclavicular screw 5
33 Pneumothorax Percutaneous pin removal 3
34 Pneumothorax Revision hemiarthroplasty 2
35 Phrenic nerve palsy (persistent)/

aspiration pneumonia
I&D for olecranon bursa 24

36 Pulmonary edema Shoulder MUA 2

Cardiovascular
37 Myocardial infarction Open biceps tenodesis, subscapularis repair 0
38 Tachycardia, bundle branch block Hemiarthroplasty 1
39 Arrhythmias Anterior glenoid bone graft and capsular reconstruction 1
40 PVCs Open RCR 0
41 Arrhythmia, hypotension Revision TSA 1

CT, rotator cuff tear; TSA, total shoulder arthroplasty; LOA, lysis of adhesion; RCR, rotator cuff repair; ORIF, open reduction internal fixation; I&D, incision and
rainage; MUA, manipulation under anesthesia.
After administration of block.
Since administration of block, if no recovery of function.

Possibly related to surgical procedure.
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oted at his 2-week postoperative examination. EMG
evealed an upper trunk injury. His weakness and
evere pain persisted at his most recent follow-up, 13
onths after surgery.
Case 7. A 44-year-old woman underwent an open

nterior labral repair with use of ISB. Paresthesias
ere noted in the index and middle fingers at the time
f the block, which was given with a nerve stimulator
t a current on 0.4 mA. She was administered 30 cm3

f 0.375% bupivacaine. Two weeks postoperatively,
eakness in the index flexor digitorum profundus and
exor pollicis longus was noted on physical examina-
ion; denervation was documented on EMG. Weak-
ess was persistent at a 1-year follow-up visit.

Case 36. A 46-year-old woman underwent open
epair of a ruptured subscapularis and tenodesis of
he biceps tendon. An ISB was administered with 20
m3 of 0.375% bupivacaine and 1:200,000 epi-
ephrine introduced via a 22-gauge simplex needle
fter a twitch of the pectoralis major was elicited with
current of 0.6 mA applied by use of a nerve

timulator. The patient complained of shortness of
reath and chest heaviness, and an electrocardio-
ram showed ST depression in the anterior leads
long with bradycardia. The needle was withdrawn,
nd lidocaine and atropine were given; supraventric-
lar tachycardia subsequently developed. The plan
or surgery was abandoned. Laboratory studies
howed elevation of the patient’s cardiac enzyme
evels, and a cardiac echocardiogram demonstrated
ransient small focal wall motion abnormality. She
nderwent cardiac catheterization that did not sug-
est any underlying coronary artery disease. It was

hought that anesthetic toxicity from an intravascular
olus of bupivacaine was responsible for the event.
he was discharged home and underwent successful
urgery 1 week later under general anesthesia. No
urther cardiac events were noted.

A nerve stimulator technique2,7 was used for 19 of
he 27 cases associated with peripheral neurologic
omplications, all cases associated with CNS complica-
ions, 5 of the 6 cases associated with respiratory com-
lications, and 4 of the 5 cases associated with car-
iovascular complications. The original Winnie

echnique for eliciting paresthesias46 was used for 1
ase associated with a neurologic complication
C5/6 palsy) and 1 case associated with a respira-
ory complication (pneumothorax). No data regard-
ng technique were available for the remaining cases
7 neurologic, 1 respiratory, and 1 cardiovascular
omplication). We were unable to recover data re-
arding the total number of blocks performed with
ach technique during the time period under study.

Of the 41 patients, 19 noted acute problems during
dministration of the block (Table II) whereas no problems
ere noted during administration in the remaining 22.

The rate of complications overall was 1.14%. e
here was a strong correlation between the compli-
ation rate and the number of blocks performed by

able II Events noted either during administration of block or
uring surgical procedure

Case
No. Acute event

1 Paresthesias with block
2 Diaphoretic/warm during block, nausea
3 —
4 —
5 —
6 —
7 Paresthesia into index finger with block
8 —
9 Stimulator needle needed redirecting several times

10 Horner’s/hoarseness upon induction
11 —
12 —
13 —
14 —
15 —
16 Ringing in ear with block
17 —
18 —
19 —
20 —
21 —
22 —
23 Third digit paresthesia
24 —
25 —
26 —
27 —
28 Became unresponsive and apneic, pupils dilated
29 Generalized seizure for 1 min, followed by 3 more

after placement of block
30 Poor respirations, paralysis, hypotension after block;

intubated, bagged
31 Seizure-like activity noted during placement of block,

lightheaded, tachycardia
32 Chest pain and hoarseness after block
33 Air aspirated after block placement, chest pain followed
34 Mild discomfort during block
35 —
36 Acute SOB on transfer to operating room table,

desaturated, bronchospasm
37 SOB, ST depression (anterior leads),

bigeminy/bradycardia after block
38 Anxious after block, tachycardic, left bundle branch

block after induction with general
39 Sinus bradycardia after block; SVT/junctional

tachycardia postoperatively
40 PVCs during block; multiple PACs, PVCs, and

hypotension intraoperatively
41 —

OB, Shortness of breath; SVT, supraventricular tachycardia; PAC, prema-
ure atrial contractions; PVC, premature ventricular contractions.
ach anesthesiologist (Figure 1 and Table III).
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The mean complication rate for anesthesiologists
erforming less than 100 blocks was 5%, whereas

Figure 1 The complication rate is strongly correlated w
approximated by the following formula: Complicatio
formula correlated with the data at R2 � 0.8994.

able III Correlation between complication rate and number of
locks performed by each anesthesiologist

ISBs
performed Complications

Complication
rate

nesthesiologist
A 1 1 100.00%
B 4 1 25.00%
C 9 1 11.11%
D 11 1 9.09%
E 13 1 7.69%
F 31 2 6.45%
G 22 1 4.55%
H 30 1 3.33%
I 96 2 2.08%
J 198 4 2.02%
K 590 8 1.36%
L 162 2 1.23%
M 162 1 0.62%
N 447 2 0.45%
O 292 1 0.34%

otal 2068 29 1.40%

SB, interscalene block.
he mean rate of complications for anesthesiologists t
erforming more than 100 blocks was 1% (P �
0015 by Mann-Whitney U test).

omplications from a national database

A total of 6,446 claims, with 1,671 resulting from
egional anesthesia, had been closed at the time of
his report. Twenty-eight claims (2% of regional anes-

e number of blocks performed. The relationship is well
� 0.68 � (No. of blocks performed)�0.7878. This

able IV Complications of ISB in a national database*

Adverse Event N†

% of block
complications

eripheral neurologic injury
(brachial plexus) 12 43%

NS injury 4 14%
Spinal cord injury 1 4%
Brain damage 3 11%

espiratory injury 10 36%
Pneumothorax 7 25%
Phrenic nerve palsy 2 7%
Respiratory distress 1 4%

eath 3 11%

NS, central nervous system.
ASA Closed Claims Database. Some claims had multiple complications.
Number of complications due to ISB.
ith th
n rate
hesia claims) were alleged to be associated with
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omplications from ISB (Table IV). Of these 1 was
eported in the 1970s, 13 in the 1980s, and 14 in the
990s. There were 12 peripheral neurologic compli-
ations (all brachial plexus), 4 CNS injuries (3 cases
f brain damage and 1 spinal cord injury), 2 phrenic
erve injuries (1 temporary, 1 permanent), 7 pneu-
othoraces, and 3 deaths.
Similar to the data from the local medical center,

any of the complications were enduring and dis-
bling. Of the 28 injuries, 12 were considered per-
anent (Table V). Many of the complications were not

ecognized during hospitalization (Table VI). At least
8 of the events occurred in otherwise healthy pa-

ients, who might have been at low risk from general
nesthesia (Table VII).

ISCUSSION

The data presented here indicate that ISB can be
ssociated with substantial and persistent complica-

ions. Neurologic complications were often chronic—
hat is, they lasted 6 months or longer. Significant
espiratory, CNS, and cardiovascular events oc-
urred but did not lead to permanent sequelae (with
he possible exception of 1 patient with an arrhythmia
or whom no follow-up data were available).

The ASA Closed Claims data corroborate the risks
f ISB shown with the medical center data and again
emonstrate that complications associated with ISB
an be chronic. Of the 28 events, 18 occurred in
atients in ASA class 1 or 2—that is, patients who
ay have been at low risk for complications from a
eneral anesthetic. Of the 28 adverse events, 8 were
ot recognized until after discharge.

Previous reports have described complications
rom ISB, including neurologic events such as brachial
lexus neuritis,37 complete and partial brachial
lexus palsy or nerve injury,4,5,8,41,44,45 prolonged
orner’s syndrome,1,35,36 prolonged recurrent la-

able V ASA Closed Claims data regarding severity of event

Injury severity N*
% of block

complications

motional only 1 4%
emporary 15 54%
Insignificant 1 4%
Minor 7 25%
Major 7 25%

ermanent 12 43%
Minor 2 7%
Significant 4 14%
Major 2 7%
Grave 1 4%
Death 3 11%

Number of adverse outcomes related to ISB.
yngeal nerve palsy,35 complex regional pain syn- c
rome,20 and auditory disturbances.34 Respiratory
vents including pneumothorax,8 phrenic nerve
alsy,43 bronchospasm,27,39 and reduction of
ulmonary function tests42 have also been re-
orted, as have CNS complications such as central
locks,14,17,32,38 permanent spinal cord injury,6,32

nd seizures.15,23,24 Cardiovascular complications,
uch as myocardial infarction,18 have been reported,
s well as profound hypotension and bradycardia,
hich have been attributed to the Bezold-Jarisch re-
ex.16 Local anesthetic toxicity can cause complica-
ions of CNS and cardiovascular function, including
eizures, myocardial infarction, and arrhythmias. The
ange and severity of these complications have not
een previously presented in the orthopaedic litera-

ure.
Our data can be compared with those from several

ublished reports of ISB (Table VIII). A recent study by
eber and Jain45 described the experience with ISB

ia a nerve stimulator in the community setting. There
ere 8 complications reported in 218 patients

3.67% incidence): 1 seizure (0.46% incidence), 1
pisode of cardiovascular collapse (0.46% inci-
ence), 4 episodes of severe respiratory distress
1.83% incidence), and 2 peripheral neurologic inju-
ies (0.92% incidence). One of the peripheral neuro-
ogic injuries, resulting in weakness and atrophy of
he volar forearm and numbness in the lateral ante-
rachial cutaneous nerve, became chronic (0.45%

ncidence). The local hospital series in our study in-
ludes almost 6 times the number of patients in the
tudy of Weber and Jain, with a broader range of

able VI ASA Closed Claims data regarding timing of event
ppearance

Time when injury became
apparent N*

% of block
complications

ntra-anesthesia 5 18%
ACU 5 18%
ard/floor 1 4%

fter discharge 8 29%
nknown 9 32%

Number of adverse outcomes related to ISB.

able VII ASA Closed Claims data regarding ASA class of
atients with adverse events*

ASA group N† % of block complications

nknown 6 21%
-2 18 64%
-5 4 14%

ASA stratification of patient risk for complications from anesthesia.
Number of patients with adverse outcomes from ISB.
omplications.
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Another recent publication describes the experi-
nce of interscalene regional anesthesia in a univer-
ity hospital, where a specialized team of anesthesi-
logists performs the procedure using a nerve
timulator.7 Of the blocks, 97% were considered
uccessful, with 12 peripheral neurologic complica-
ions in 512 patients (2.34% incidence). Only 1 was
ersistent (0.20% incidence), resulting in paresthe-
ias in the ring and little fingers. No respiratory
omplications, CNS complications, or cardiovascular
omplications were encountered. The authors attrib-
ted the safety and efficacy in their series to the
erformance of the blocks “by a group of anesthesi-
logists who were dedicated to the concept of re-
ional anesthesia in their practice,” and they con-
luded that “the experience of our anesthesia team
ay have contributed to our lower complication rate
s they are dedicated to the concept of regional
nesthesia and practice it on a daily basis.”7 Their data
ndicate that 568 ISBs were administered over a
eriod of 2.5 years, for a mean of 4.4 ISBs per week

able VIII Comparison of our data with recent literature*

Medical center ASA database

Total
(%)

Chronic
(%) Total Chronic

otal 41 (1.13) 5 (0.16) 28 12
eripheral

neurologic 27 (0.73) 5 (0.16) 20
NS 3 (0.09) 0 (0) 5
Central blocks 2 (0.06) 1
Spinal cord injury 1
Brain damage 3
Seizure 1 (0.03) 4
Incoherent speech

espiratory 6 (0.19) 0 (0) 10
Pneumothorax 3 (0.09) 7
Prolonged phrenic

palsy 2 (0.06) 2
Pulmonary edema 1 (0.02)
Airway injury 0
Respiratory

distress 1
ardiovascular 5 (0.18) 0 (0) 3
Myocardial

infarction 1 (0.02)
Arrhythmia 4 (0.17) 1
Cardiovascular

collapse 2
eaths 3
motional

disturbances 0
iscellaneous 0

Some claims had multiple complications.
y a small group of anesthesiologists. t
A recent prospective report of ISBs administered
ith a nerve stimulator suggests that only a small
ercentage of patients manifested chronic peripheral
eurologic injuries.8 At 10 days after surgery, 14% of
atients with peripheral neurologic complications
ere symptomatic. However, by 6 months, only
.96% remained symptomatic.
Although controversy exists regarding the value of
nerve stimulator compared with the paresthesia

echnique,21,31 the local medical center data in our
eport suggest that use of a stimulator does not guar-
ntee a safe block. Whereas the presence of pares-

hesias during administration of the block may be
ssociated with adverse neurologic events,4 only 3 of

he 27 neurologic events in the medical center series
ere associated with this occurrence. It has been

uggested that ultrasound guidance for administration
f the block can diminish the risk of complications and
ay become the gold standard technique.29

This study must be viewed in light of certain limita-
ions. First, the retrospective nature of the data collec-

Weber and
Jain45 Bishop et al7 Borgeat et al8

tal
)

Chronic
(%)

Total
(%)

Chronic
(%)

Total
(%)

Chronic
(%)

.67) 1 (0.49) 12 (2.34) 1 (0.20) 76 (14.6) 5 (0.96)

.92) 1 (0.49) 12 (2.34) 1 (0.20) 74 (14.2) 5 (0.96)

.46) 0 (0) 1 (0.19) 0 (0)

.46)
1 (0.19)

.83) 0 (0) 1 (0.19) 0 (0)
1 (0.19)

.83) 0 (0)

.46)

.46) 0 (0)
To
(%

8 (3

2 (0
1 (0

1 (0

4 (1

4 (1
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1 (0
ion in both the local medical center and the national
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xperiences prevented our determining the precise
ncidence of these complications. Second, it is recog-
ized that nerve injuries can result from shoulder
urgery; thus, it cannot be stated with certainty that
he complications reported here were the result of the
nterscalene block. Third, follow-up beyond 6 months
as not available for 9 of the neurologic complica-

ions showing no recovery. It is not known which of
hese became chronic or permanent. Finally, although
ore experienced anesthesiologists tended to have

ower complication rates, we were unable to deter-
ine the relationship between anesthesiologist expe-

ience and risk of complication.
Despite these limitations, the data presented here

emonstrate that substantial complications can follow
he use of ISB for shoulder surgery and that chronic
eripheral neurologic complications can occur. These
hronic neurologic problems can substantially com-
romise what might be an otherwise successful shoul-
er operation. The burden of treatment of these ad-
erse outcomes often falls on the orthopaedic surgeon
ather than the anesthesiologist. The data from the
SA Closed Claims database emphasizes that these
omplications can lead to litigation; the potential
iability of the orthopaedic surgeon in the choice of
nesthetic in these cases is not known. Patients, sur-
eons, and anesthesiologists must all be aware of

hese possible complications, understanding that the
actors determining the magnitude of the risk for these
omplications may vary widely among institutions,
mong anesthesiologists, and among groups of pa-

ients.
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